Role of p53 and apoptosis in cerebral vasospasm after experimental subarachnoid hemorrhage.
Our previous studies indicate that apoptosis in endothelial cells of major cerebral arteries contributes to cerebral vasospasm after subarachnoid hemorrhage (SAH). This study examined the pathologic roles of tumor suppressor p-53 in cerebral vasospasm using an established dog double-hemorrhage model. Twenty mongrel dogs were divided into four groups: (1) control, (2) SAH, (3) SAH+DMSO (vehicle), and (4) SAH+pifithrin-alpha (PFT) (p53 inhibitor). The p53 inhibitor (200 nmol/L) was injected into the cisterna magna daily from Day 0 through Day 3. Angiogram was performed on Day 0 and Day 7. Western blot, cell proliferation assay, histology, and TUNEL staining were conducted on the basilar arteries collected on Day 7 after SAH. The arterial diameter on Day 7 was 42%+/-4%, 40%+/-5%, and 59%+/-4% for SAH, SAH+DMSO, and SAH+PFT, respectively. In addition, positive staining of TUNEL and increased protein expression of p53, Bax, and PCNA in the basilar artery were observed on Day 7. PFT suppressed apoptosis in endothelial cells and proliferation in smooth muscle cells, and attenuated angiographic vasospasm. In conclusion, p53 may be a key factor in endothelial apoptosis and smooth muscle proliferation after SAH. Inhibition of p53 may potentially reduce or even prevent cerebral vasospasm.